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(57) [Abstract]: 

[Problem to be solved]: 

To reduce unevenness of luminance of a display caused by 
different currents flowing through organic Els in each pixel due 
to dispersion of characteristics of thin film transistors(TFT) of 
an active matrix. 
[Solution]: 

This organic EL display device is provided, in a pixel, with a 
current detection circuit (17) for detecting a current of an 

organic EL element (17), and an error amplifier circuit (13) for 
amplifying a difference between an output voltage of the 

current detection circuit (17) and that of a sample hold circuit 
(18) and inputting the output voltage to a current control circuit, 

and is configured so as to equate the output voltage of the 
current detection circuit (17) to that of the sample hold circuit 

( 1 8) by a feedback operation. 
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[Claims] 
[Claim 1] 

In the organic electroluminescence display device of the active 
matrix mold that displays an image based on the inputted 
picture signal using the display panel constituted by arranging 
two or more organic EL devices on a matrix. The sample hold 
circuit that carries out the sample of the mentioned above 
picture signal, and holds it, the current detection circuit that 
detects the current of the mentioned above organic EL device, 

and the error amplifying circuit that amplifies and outputs the 
difference of the output voltage of this current detection circuit, 

and the output voltage of the mentioned above sample hold 
circuit Organic electroluminescence display device 

characterized by having the current control circuit that controls 
the current of the mentioned above organic EL device based on 

the output of this error amplifying circuit. 
[Claim 2] 

The mentioned above error amplifying circuit is an organic 
electroluminescence display according to claim 1 characterized 
by including two thin film transistors that constitute a 
differential amplifying circuit. 
[Claim 3] 

The mentioned above error amplifying circuit is an organic 
electroluminescence display according to claim 1 characterized 
by including the thin film transistor by which the gate was 
connected to the mentioned above sample hold circuit, and the 
source was connected to the mentioned above current detection 
circuit 
[Claim 4] 

In the organic electroluminescence display device of the active 

matrix mold that displays an image based on the inputted 
picture signal using the display panel constituted by arranging 
two or more organic EL devices on a matrix. It has the circuit 
that controls the current which flows to the mentioned above 
organic EL device based on the current corresponding to the 
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mentioned above picture signal. This organic 
electroluminescence display device circuit characterized by 
controlling the current of the mentioned above organic EL 
device so that the ratio of the current of the mentioned above 
organic EL device and the current corresponding to the 
mentioned above picture signal becomes almost fixed. 
[Claim 5] 

The mentioned above circuit is organic electroluminescence 
display device according to claim 4 characterized by having the 
current Miller circuit containing the 2nd thin film transistor to 
which it approaches with the 1st thin film transistor for 
controlling the current of the mentioned above organic EL 
device, and this 1st thin film transistor is arranged, and the 
current corresponding to the mentioned above picture signal is 
supplied. 
[Claim 6] 

The 2nd thin film transistor by which, as for the mentioned 
above circuit, the source is connected with the 1st thin film 
transistor and the drain of this 1st thin film transistor, the 3rd 
thin film transistor by which the gate and drain are connected 
to the connection of the mentioned above the 1st and 2nd thin 
film transistors, the hold capacitor by which the electrical 
potential difference between the gate-sources of this 3rd thin 
film transistor is charged, organic electroluminescence display 

device characterized by including the 4th thin film transistor 
for controlling the current that flows to the mentioned above 
organic EL device, and the mentioned above 3rd thin film 
transistor is approached, and it is arranged, and the both ends 
electrical potential difference of the mentioned above hold 
capacitor is impressed to the gate. 

[Claim 7] 

Organic electroluminescence display device according to 
claim 6 characterized by supplying the pulse signal for 
sampling the mentioned above picture signal, respectively from 
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which a phase differs mutually to the gate of the mentioned 
above 1st and 2nd thin film transistors. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display 
unit using the display panel that arranges and constituted two 
or more organic electroluminescence components on the matrix, 
and relates to the organic electroluminescence display device 
that reduces unevenness of luminance between organic EL 
devices by amelioration of the drive circuit especially. 
[0002] 

[Description of the Prior Art] A flat-panel display using the 

organic EL device is proposed. Organic EL devices are an 
anode plate, a hole injection layer, an organic emitter layer, and 

a component that carried out the laminating of the cathode, and 
since they show the property that resembled light emitting 
diode electrically, they are also called organic light emitting 
diode. 
[0003] 

This organic EL device is constituted in matrix structure and a 
display can be realized by driving according to a picture signal. 
There are a passive mold and an active mold in matrix structure 
like liquid crystal. The pixel of an active mold consists of an 
organic EL device, the same thin film transistor (TFT) for 
sample hold as liquid crystal and a hold capacitor, and a thin 

film transistor (TFT) that passes a current to an organic EL 
device. A thin film transistor (TFT) is created in a low- 
temperature polish recon process. As a conventional technique 
about such a active matrix mold organic electroluminescence 

display, what was indicated by JP,8-241048,A, JP,9-16122,A, 
JP,9-16123,A, etc. is known, for example. 
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[0004] 

[Problems to be solved by the invention] In the above 
mentioned conventional example, property dispersion of the 
thin film transistor (TFT) in a active matrix pixel was not taken 
into consideration, but the technical problem that luminance 
differs for every pixel and luminance unevenness generates in a 
screen occurred. That is, although the luminance of an organic 

EL device was proportional to the current that flows in organic 
EL device, since dispersion arose in the gate voltage-drain 

current characteristic of TFT that passes a current to an organic 
EL device, even if it inputted the same signal level as each 

pixel, dispersion produces organic electroluminescence also on 
the flowing current, and the technical problem of luminance 
unevenness occurres as a result 
[0005] 

This invention takes an example excessively like the above, it 
succeeds in it, and the purpose is in not being based on 
property dispersion of a thin film transistor, but offering active 
matrix mold organic electroluminescence display device with 
little luminance unevenness. 
[0006] 

[Means for solving the problem] The organic 
electroluminescence display device of the active matrix mold 
concerning this invention for attaining the above mentioned 

purpose is characterized by that to prepare the sample hold 
circuit that carries out the sample of the input picture signal, 

and holds it, the current detection circuit that detects the 
current of the mentioned above organic EL device, the error 

amplifying circuit that amplifies and outputs the difference of 
the output voltage of this current detection circuit, and the 

output voltage of the mentioned above sample hold circuit, and 
the current control circuit that controls the current of the 
mentioned above organic EL device based on the output of this 
error amplifying circuit. Dispersion in the thin film transistor 
that constitutes the mentioned above owner current control 
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circuit by this is reduced, and it was made to decrease 

luminance unevenness. 

[0007] 

Also, it is good as a configuration that controls the current of 
the mentioned above organic EL device so that the circuit that 
controls the current which flows to an organic EL device based 
on the current corresponding to a picture signal is prepared and 

the ratio of the current of the mentioned above organic EL 
device and the current corresponding to the mentioned above 

picture signal serves as about 1 law in this circuit. 
[0008] 

Also, the mentioned above circuit is good as what has the 
current Miller circuit containing the 2nd thin film transistor to 
which it approaches with the 1st thin film transistor for 
controlling the current of the mentioned above organic EL 

device, and this 1st thin film transistor, is arranged, and the 
current corresponding to the mentioned above picture signal is 
supplied. 
[0009] 

[Embodiment of the invention] The structure of operation of 
this invention is explained using figure. Fig. 1 is the block 
diagram of the organic electroluminescence display device 
concerning this invention. In Fig. 1 a picture signal is inputted 
from the picture signal input interface 1 . Although the internal 

configuration of a control circuit 2 changes with formats of a 
picture signal, a control circuit 2 performs actuation that 
generates an X-axis synchronizing signal, a Y-axis 
synchronizing signal, and a picture signal from the inputted 

picture signal. An X-axis synchronizing signal is given to the 
X-axis drive circuit 4, and performs pixel selection actuation of 

X shaft orientations. A Y-axis synchronizing signal is given to 
the Y-axis drive circuit 3, and performs pixel selection 
actuation of Y shaft orientations. The organic EL device matrix 
6 is a display panel for displaying the image with which two or 
more organic EL devices have been arranged in the shape of a 
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matrix, and were constituted, and the power source for making 
an organic EL device emit light from a power circuit 5 is 
supplied. An image is displayed on the active matrix pixel 61 
as which the picture signal was chosen through the X-axis 
drive circuit 4 by carrying out a sequential input. 
[0010] Fig. 2 is a block diagram that explains actuation of the 
active matrix pixel 6 1 that constitutes the organic EL device 
matrix 6 of Fig. 1. Fig. 2 - setting - 1 1 - a voltage signal input 
terminal and 12 - for a power supply terminal and 15, as for a 
current control circuit 17, an organic EL device 16 are (a 
sample hold pulse input terminal 13 / an error amplifying 

circuit 14 / a current detection circuit 18) sample hold circuits. 
The actuation is as follows. A picture signal is inputted into a 

sample hold circuit 1 8 in the form of a voltage signal from the 
voltage signal input terminal 11. A sample hold circuit 18 
carries out fixed period (usually refresh time amount) 
maintenance of the voltage signal inputted from the voltage 
signal input terminal 1 1 by the sample hold pulse inputted from 
the sample hold pulse input terminal 12. The held electrical 
potential difference is inputted into one input of the error 
amplifying circuit 13. The current from a power supply 
terminal 14 flows an organic EL device 15, the current control 
circuit 16, and the current detection circuit 17, detects this 
current as an electrical potential difference in the current 
detection circuit 17, and is inputted into another input of the 
error amplifying circuit 13. 

[0011] 

The error amplifying circuit 13 compares the output voltage of 

the current detection circuit 17 with the output voltage of a 
sample hold circuit 18, amplifies the difference, and performs 
negative feedback actuation to which the output voltage of a 
current detection circuit and the output voltage of a sample 
hold circuit become equal by inputting the output voltage into 
the current control circuit 16. Consequently, since it flows to 
the organic EL device 1 5 whose same current is each pixel to 
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the same voltage signal inputted from the voltage signal input 
terminal 1 1 of each pixel, it becomes the same (the luminance 
of each pixel) and luminance unevenness is reduced. 
[0012] 

Fig. 3 is the circuit diagram representing the 1st operation 
structure of the active matrix pixel concerning this invention. 
As for a hold capacitor, 23, 24, 25, 21, in Fig. 3, TFT 26, 27 

and 28, 22 resistors. With this operation structure, sample hold 
circuits 18 consist of TFT 21 and a hold capacitor 22, and a 
picture signal electrical potential difference is held as a both- 
ends electrical potential difference of the hold capacitor 22. 

The error amplifying circuit 13 consists of differential 
amplifying circuits that consist of TFT 23 and 24 and resistors 

26 and 27 channels. The current detection circuit 17 is a 
resistor 28 and armature-voltage control circuits 16 consist of 

TFT 25. Circuit actuation is as Fig. 2 having explained, since it 
flows to the organic EL device 15 whose same current is each 
pixel to the same voltage signal inputted from the voltage 
signal input terminal 1 1 of each pixel, it becomes the same (the 
luminance of each pixel) and luminance unevenness is reduced. 
[0013] 

Fig. 4 is the circuit diagram representing the 2nd operation 
structure of the active matrix pixel concerning this invention. 
As for a resistor 30, in Fig. 4, TFT 151 is an organic EL device. 

With this operation structure, the point that consists of 
differential amplifying circuits where error amplifying circuits 

13 consist of TFT 23 and 24 and resistors 26 and 29, and the 
point that armature- voltage control circuits 16 consist of TFT 

30, and the connecting location of an organic EL device 151 is 
made modification differ from the 1st example of Fig. 3. 

Circuit actuation is as Fig. 2 having explained, since it flows to 
the organic EL device 151 whose same current is each pixel to 
the same voltage signal inputted from the voltage signal input 
terminal 11 of each pixel, it becomes the same (the luminance 
of each pixel) and luminance unevenness is reduced. 
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[0014] 

Fig. 5 is the circuit diagram representing the 3rd operation 
structure of the active matrix pixel concerning this invention. 
For 31, as for TFT 35, in Fig. 5, TFT, 36, 37 and 38 are (a hold 
capacitor and 32, 33, 34) resistors. With this operation structure, 
sample hold circuits 18 consist of TFT 32 and a hold capacitor 
3 1 , and a picture signal electrical potential difference is held as 
a both-ends electrical potential difference of the hold capacitor 
31. The error amplifying circuit 13 consists of differential 

amplifying circuits that consist of TFT 33 and 34 and resistors 
36 and 37 channels. The current detection circuit 17 is a 

resistor 38 and armature-voltage control circuits 16 consist of 
TFT 35. Circuit actuation is as Fig. 2 having explained, since it 
flows to the organic EL device 151 whose same current is each 
pixel to the same voltage signal inputted from the voltage 
signal input terminal 1 1 of each pixel, it becomes the same (the 
luminance of each pixel) and luminance unevenness is reduced. 
[0015] 

Fig. 6 is the circuit diagram representing the 4th operation 
structure of the active matrix pixel concerning this invention. 
As for a resistor 40, in Fig. 6, TFT 152 is an organic EL device. 
With this operation structure, the point that consists of 
differential amplifying circuits where error amplifying circuits 
13 consist of TFT 33 and 34 and resistors 37 and 39, and the 

point that armature- voltage control circuits 16 consist of TFT 
40, and the connecting location of an organic EL device 152 is 
changed differ from the 3rd example of Fig. 5 . Circuit 
actuation is as Fig. 2 having explained, since it flows to the 
organic EL device 152 whose same current is each pixel to the 
same voltage signal inputted from the voltage signal input 

terminal 1 1 of each pixel, it becomes the same (the luminance 
of each pixel) and luminance unevenness is reduced. 
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[0016] 

Fig. 7 is the circuit diagram representing the 5th operation 
structure of the active matrix pixel concerning this invention. 
In Fig. 7, 41 is TFT and 42 is a resistor. This operation 
structure simplifies the 1st operation structure of Fig. 3 and 
error amplifying circuits 13 are TFT41 and a resistor 27, and it 
differs in that the current detection circuit 17 consists of 

resistance 28 and 42. Circuit actuation is as Fig. 2 having 
explained, since it flows to the organic EL device 15 whose 

same current is each pixel to the same voltage signal inputted 
from the voltage signal input terminal 11 of each pixel, it 

becomes the same (the luminance of each pixel) and luminance 
unevenness is reduced. 

[0017] 

Fig. 8 is the circuit diagram representing the 6th operation 

structure of the active matrix pixel concerning this invention. 
In Fig. 8, 43 is TFT and 44 is a resistor. This operation 
structure simplifies the 4th operation structure of Fig. 6 and 
error amplifying circuits 13 are TFT 43 and a resistor 39, it 
differs in that the current detection circuit 17 consists of 
resistance 38 and 44. Circuit actuation is as Fig. 2 having 
explained, since it flows to the organic EL device 152 whose 
same current is each pixel to the same voltage signal inputted 
from the voltage signal input terminal 11 of each pixel, it 

becomes the same (the luminance of each pixel) and luminance 
unevenness is reduced. 

[0018] 

In addition, in the operation structure of Fig. 3 to Fig. 8, each 
resistor may consist of thin film transistors that give suitable 
bias. 
[0019] 

Fig. 9 is the circuit diagram representing the 7th operation 
structure of the active matrix pixel concerning this invention. 
For 50, 51, 52, and 53, as for a hold capacitor 1 1 1, in Fig. 9 , a 
current signal input terminal 121 are (TFT 54) the 2nd sample 
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hold pulse input terminal. With this operation structure, a 
picture signal is inputted in the form of a current signal from 
the current signal input terminal 111. The pulse delayed for the 
pulse inputted into the 1st sample hold pulse input terminal 12 
is used for the 2nd sample hold pulse input terminal 121. That 
is, turning on and off of TFT 50 is constituted so that it may be 
late for turning on and off of TFT 5 1 . Thus, the phase of the 
sample hold pulse inputted into the 1 st sample hold pulse input 
terminal 12 differs from the phase of the sample hold pulse 

inputted into the 2nd sample hold pulse input terminal 121 

mutually. 

[0020] 

After TFT 51 turns on as a result, if TFT 50 turns on, an input 
current will flow to TFT52, the gate-source electrical potential 
difference corresponding to the drain current of TFT 52 is 

charged by the hold capacitor 54, and it is impressed by the 
gate of TFT 53 for controlling the current that flows to an 
organic EL device 15. OFF of TFT 51 carries out fixed time 
amount maintenance of this electrical potential difference. 
Consequently, since the manufacture conditions are almost 
equal and the property of two TFT will become the similar 
thing if it approaches and TFT52 ,TFT53 are prepared, the 
drain current of TFT53, i.e., the current of an organic EL 
device, becomes the inputted current signal and a fixed ratio. 

That is, TFT52 and TFT53 constitute current Miller circuit. 
Since it flows to the organic EL device 1 5 whose same current 
is each pixel to the same current signal inputted from the 
current signal input terminal 1 1 1 of each pixel, it becomes the 

same (the luminance of each pixel) and luminance unevenness 
is reduced. Although the pulse that is two kinds from which a 

phase differs mutually as a sample hold pulse is used in this 
example, even one kind of pulse can operate by making the 
properties of TFT51 and TFT52 differ. 
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[0021] 

Fig. 10 is the circuit diagram representing the 8th operation 
structure of the active matrix pixel concerning this invention. 
As for 55, 56, 57, 58, in Fig. 10, TFT 59 are a hold capacitor. 
Although it differs in that the operation structure of Fig. 10 
constitutes TFT of the 7th operation structure of Fig. 9 from 

channels, and the connecting location of the hold capacitor 59 
and an organic EL device is changed, fundamental actuation 

and effectiveness are the same as the 7th example of Fig. 9 . 
[0022] 

It is effective in this invention not twisting to property 
dispersion of the thin film transistor in a pixel, but being able 
to offer an organic electroluminescence display with little 
luminance unevenness as the above operation structure 

explained. 
[0023] 

[Effect of the Invention] As mentioned above, according to this 
invention, it is effective in not being based on property 
dispersion of the thin film transistor in a pixel, but being able 
to offer an organic electroluminescence display with little 
luminance unevenness. 
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[Brief Description of the figures] 

Fig. 1 is the block diagram of the organic electroluminescence 
display of this invention. 

Fig. 2 is the block diagram for explaining actuation of the 
active matrix pixel of this invention. 

Fig. 3 is the circuit diagram representing the 1st operation 
structure of the active matrix pixel concerning this invention 

Fig. 4 is the circuit diagram representing the 2nd operation 
structure of the active matrix pixel concerning this invention 

Fig. 5 is the circuit diagram representing the 3rd operation 
structure of the active matrix pixel concerning this invention 

Fig. 6 is the circuit diagram representing the 4th operation 
structure of the active matrix pixel concerning this invention 

Fig. 7 is the circuit diagram representing the 5th operation 
structure of the active matrix pixel concerning this invention 
Fig. 8 is the circuit diagram representing the 6th operation 
structure of the active matrix pixel concerning this invention 
Fig. 9 is the circuit diagram representing the 7th operation 
structure of the active matrix pixel concerning this invention 
Fig. 10 is the circuit diagram representing the 8th operation 
structure of the active matrix pixel concerning this invention 
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4h©iJt§s3 6. 3 7*^^rft^»JtmilIIS&T«$ix 
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SSI 6linf^y^TFT3 5TM*#£ilTV**. 0 
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mffi$Ztl&. i«0lSm, TFT52tTFT53 Srifi 
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(##) 



F^— <M##> 3K007 AB02 AB17 BA06 DA01 DB03 

EBOO GA04 
5C080 AA06 BB05 DD05 DD28 EE29 

FF11 JJ02 JJ03 
5C094 AA03 AA07 AA56 BA03 BA27 

CA19 DA09 DB01 DB02 DB04 

EA04 EA10 FA01 FB12 FB14 

FBI 5 GA10 



